Quantitation of zidovudine triphosphate concentrations from human peripheral blood mononuclear cells by anion exchange solid phase extraction and liquid chromatography-tandem mass spectroscopy; an indirect quantitation methodology.
To facilitate the assessment of drug safety and determination of phamacokinetics, an anion exchange isolation of zidovudine triphosphate (ZDV-TP) from human peripheral blood mononuclear cells (hPBMC), coupled with dephosphorylation, desaltation, and detection by liquid chromatography-tandem mass spectroscopy (LC-MS-MS) was validated. hPBMCs were harvested from whole blood, lysed, and a suspension of intracellular ZDV-TP was produced. ZDV-TP was isolated from ZDV, ZDV-monophosphate (ZDV-MP), and ZDV-diphosphate (ZDV-DP), which were all present in the cell lysate, by performing a salt gradient anion exchange SPE. Isolated ZDV-TP was dephosphorylated with acid phosphatase to its parent drug form, ZDV. ZDV was then desalted and concentrated for tandem mass spectral detection. An LC-MS-MS methodology was developed and validated for the determination of molar ZDV directly corresponding to the intra-hPBMC molar ZDV-TP concentration. ZDV-TP concentrations were determined in femtomoles per million hPBMCs (fmol/10(6)cells). The assay was able to determine ZDV-TP concentrations accurately and precisely within the range of 5-640 fmol/10(6)cells with 10 million cells per sample analyzed. Inter- and intra-day accuracy and precision data for back calculated standards and quality controls fell within 15% of nominal. The assay correlated well with a previous ELISA method developed and validated in our laboratory, and has been successfully used to quantitate ZDV-TP concentrations in patients being routinely monitored and treated with ZDV.